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COMMENTS ON SOME SOUTHERN AUSTRALIAN FOR AMIN1FERA 
AND DESCRIPTION OF THE NEW GENUS PAR REDIC1A 

by QianU Li ' & Brian McGowran* 

Summary 

I i Q. A Mi CifWKAN. B (I995i Comments on muiw southern Australian I'ummtnilVra and description of the 
new genus Purtytlicht, Irani. H. 5<>. . \ I ml. 119(3), 4*) 112, .Ml November. 1995 
Thu UMi ibuuon and reluliunship ot 20 benthic ibraminit'eral genera from suit! hern Australia are reviewed, and 
ranges nl scunc slraligraphicullv useful species arc revised. Amnnp these, CnwjHtiellti. tVespimm/. Hvlkcnnn, 
Mri'.liiwtlu and Hiidi'lltt are eildetme lo the Australian- New Zealand region, Others contain species which tire 
cither endemic or cosmopolitan liirins or those migrating into tile region -at va ioiis limes The new genus PnrrcUitm 
is ilesi iibcd to include two cmlcmk species. Plaaullna kalinnuihis Parr (early Miocene- lni«- Pliocene) and 
Valwlintrla /i0rt/lw Parr Ipfeisliuenc Recent) 

ki v Woittw: benthic Inraminifeni. Eocene. Oligoeenc. Miocene, sttuiliern Australia Purredicm . new genus 



Introduction 

Foruminifera arc single-celled protozoans widely 
employed in stratigraphy and murine geology tor age- 
duitug and palaeoenvironmental interpretation 
llowehin's (1889, 1891) work which appeared in this 
Tmmtu’iitms, laid the foundation for surveying local 
lotunuiiiferal assemblages, Foruminileral studies iiilite 
early part of llns ecnlury trt Australia were cultivated 
particularly by W. J. Pun Like his New Zealand 
counterpart H J I- inlay. Parr published marly papers 
on recent and fossil tbramioilery and supplied 
numerous specimens lor J. A. Cushman to describe 
(Glaessnet 1950) Recent and modern students, 
including Carter (1958. 1964). Quilty (1974. 1977. 1981. 
l982--muinly small benthiest and Chapronicre (1984- 
lurgcr bcnthics), lend in ctnphasi/c the loraminileial 
biostmtigraphic application, as well as lineage 
dassilication. Systematic Irealrncnts of southern 
Australian fornminifcru. however, have not yet reached 
the standard ol Hormbrook ei al. (1989) from New 
Zealand. Local marine sequences have been correlated 
with standard hiostratigraphy (e g. MfGowrun 1979). 
but the correlation lacks eross relerenee lo the 
geomagnelic record, and the range of many species 
is riot well delined. Confusion over synonyms adds 
difficulties to any attempt Idr systematic compilations 

As ,i prelude to such a compilation, this paper 
summarizes current knowledge of some important 
Ceuo/.ote laxu based on material from several , southern 
Australian basins The records of these taxa, as 
reported elsewhere (Lneblicli & Tnppan 1987). arc 
revised. The new genus Ptirn'dicta is proposed In 
accommodate Vulvulincrki porifriu Parr and Plivwljiu.) 
kulimwtim Pari 



I icpumncni uf Geology & Geophysics. The University of 
Adelaide, S Ausl. 5(105. 



The Material 

The itile Eocene to early Ollgoeene samples were 
taken mainly from two localities; Maslm Buy on I he 
southwest coast of Adelaide, Souih Australia and 
Browns Creek. Aire District in Victoria (Fig. I). The 
Muslin Ray sequence hits been described and discussed 
in great detail by McGowran & Beeeroft (1986) and 
McGovvran (1990). anti both sections by MeGowrun 
ci al. (1992). The Lakes Entrance oil shaft section from 
GippsJund Basin spanning the lute Oligoeene-lute 
Miocene was the focus of our study of faunal overturn 
and eeostratigraphy t McGowran & Li 1995, 1995: I i 
& McGowran 1995), and thus (drills part of (lie 
material here We also examined 29 samples from the 
early middle Miocene Morgan-Cudel! section from the 
Murray Basin (Ludbrook 1961). As well, we refer lit 
(he material during a recent hiofacies study of dredged 
samples from the l.acepede Shelf (Li cl til. 1995). 
Other material includes random samples from Castle 
Cove (near Browns Creek) and WJMC core 703 in 
Kingston. South Australia. Relevant type specimens 
deposited in the South Australian Museum and in the 
Department of Geology & Geophysics, The University 
of Adelaide, were also examined Several scanning 
photographs, originally taken by .1. M. Lindsay on 
material from the South Australian Department ol 
Mines and Energy, are also reproduced 

Localities are shown in Fig I, and ranges of taxa 
discussed in Fig. 2 The generic references to these 
taxa refer to Loeblich & Tappan (1987). Appendix I 
alphabetically lists all genera and species mentioned 
in this report 

Systematic Remarks 

Order Foraniinifenda Eiehwald. 1830 
Suborder Rotaliina Dclage & Hcrouaid. 1896 
Family Almuenidue Myatlyuk. 1959 
Genus Almacnti Samoylova, 1940 
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Synonymy and Type species: see Loeblich & Tappan 
1987, p. 622. 

Remarks 

In their compilation of Almaena, Loeblich & Tappan 
(1987) apparently overlooked its record in southern 
Australia. From the Gippsland Basin, Carter (1964) 
described Ahnaena gippxhmdica (Fig, 4, la, b), a form 
undoubtedly belonging in this genus. 

Carter (1964) correctly indicated that Ahnaena 
gippstandica was restrieed to the region, as it has to 
date never been reported from any other localities. It 
ranges from 347 m 320 m in the Lakes Entrance 
section, in an interval equivalent to planktonic 
forannniferal Subzone N4b, earliest Miocene (Li & 
McGowran 1995). 

It is not known whether A. gippstandica is 
synonymous with any European taxon or whether it 
represents a migratory species from Paratethys w'here 
the genus first evolved in the later Eocene (Loeblich 
& Tappan 1987) 



Family Asterigerinatidae Ftciss, 1963 
Genus Axlerigerinellu Bandy, 1949 

Synonymy and Type species: see Loeblich A Tappan 
1987. p. 606. 

Remarks 

According to Loeblich & Tappan (1987). this genus 
differs from the similarly stellate Axlerigerinu 
d'Orbigny in having a flattened lenticular rest and a 
high aperture. The wall is papillate on both sides of 
the lest, in contrast to the smooth surface in 
Asterigerina. Loeblich & Tappan (1987) found the type 
species A. gallowayi from Alabama to be the only 
record. 

Howehin's (1891) taxon, Trnncahdinu margarltifem 
var. adelaidensis, bears every feature of A. gallowayi 
and must be a form of Asterigerinellu, Lindsay (1969, 
pi . 2. tig. 2.4) illustrated a topotype of A adelaidensis 
and Lindsay (1985, p. 203, as Asterigerina) indicated 
that the species ranged from the top of South Maslin 
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Fig, I. Southern Australia in the later middle Eocene, showing major Tertiary sedimentary basins (adapted from Palvey 
& Mutter 1981). It was not until this time that sedimentation became widespread along the southern margin. Numbers 
1-7 are section localities: I. Lakes Entrance. Victoria. 2. Browns Creek and Castle Cove, Victoria. 3. WMC core 703, 
Kingston, SOUIh Australia. 4. Morgan and Cadell, Murray Basin, South Australia. 5. Maslin Bay (Tnrtachillu, Blanche 
Puiiii), South Ausiralia. 6. Virke Peninsula (Port Vincent). South Australia. 7. Lacepcdc Shelf, South Australia. 8. Nanarup. 
Western Australia. 
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Sand lo Perkana Member of the Blanche Point 
Formation, Zones P13-PI5 in modern biostratigraphical 
correlation (McGowran el til. 1992), This view is 
confirmed again here in our recent observations. 

As illustrated in Pig. 4, 2, 3, A. adelaidensis can 
be differentiated from the slit-aperturcd A gallowayi 
by its almost circular aperture. 

Family Broniumanniidae Loeblieh & Tappan, 1984 
Genus Bronnimaiwia Berimjdc/, 1952 

Synonymy and Type species: see Loeblieh <fe Tappan 
1987. p. 563. 

Remarks 

Forms of Bronnimannia are rare in southern 
Australia, although the closely related Discorbinelhi 
and Planutina have been widely reported (Parr 1950; 
Carter 1964; Quilty 1977). Our record of B. ha! intis 
from Cadell Marl section (Zones top N8 to lower N9. 
early middle Miocene) thus confirms the occurence 
of the genus in (he region. Quilty (1994. pers. comm,) 
recently informed us that he has found similar forms 
in the Swan River estuary. Western Australia. 

Bronnimannia haliotis (Pig. 4, 4a. b) is similar to 
the type species B. pa! merae in the auricular biconcave 
lest. Unlike the latter taxon, however, the South 



Australian species is much flatter and lacks a distinct 
marginal keel. The strongly concave, evolute (ventral) 
side is coarsely perforate, with limbate. imperforate 
sutures. All these suggest that the illustrated form is 
a distinct, perhaps endemic, species. 

Family Cibicididue Cushman, 1927 

Genus Cihicides de Mont fort. 1808 

Synonymy and Type species: sec Loeblieh & Tappan 
1987, p. 582. 

Remarks 

The ctbicidids are one of the most abundant and di- 
verse foraminileral groups found in many parts ol 
southern Australia. This grtaip includes irochospiral 
forms with an extraumbilieal aperture which may ex- 
tend around the periphery and onto the spiral (dorsal) 
side With these features. Cihicides , Cilricidoidcs and 
Heterolepa may be lumped as eibicidids in a classical 
study of biofacies (e g. Hornibrook el al. 1989). Al- 
though Loeblieh & Tappan (1987) demonstrated differ- 
ent hyaline walls between Cihicides and Cibicidoides 
and classified them in tw o different superfamilies, these 
two genera are always associated in a faunal commun- 
ity and some of their species show 1 transitional charac- 
ters, particularly in the fiat to convex dorsal side. 
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Fig. 2. Ranges of the taxa discussed. Geochronology after Cande & Ken! (1992) and N/p zones after Bcrggrcn el al. (1985a. 
b). Correlation ofloeal planktonic foraminiferai data and regional stages follows McGowran a al. (1971). Heath & McGowran 
(1984), and McGowran & Li (1993, 1994). 
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Quilty (19X2. p IQ) listed over 20 cihicidid species 
known from the fertiary of southern Australian utuJ 
New /.euland. Together with the biconvex allied Cibi 
adtiides- the planoconvex genus Cibkides averages 
20% 50% of total fauna in most samples. Typical 

cibicitlid forms include Cihicide v ihimgia (Fig. 4. 7 
8), C. medioens (Fig. 4. 9. 10). C. vortex (Fig. 4. ba, 
h|. Cibii idoides perform m (Fig. 4. Ill and C. pseudo- 
iwt>erianus ( = Cihindcs iieppeifaranis) (Fig. 4. 12. 
15). The evolution oft’, pscudounperimius from C 
p< rforani\ was in the late Eocene. by a reduction ol 
course perforations froth both sides (on C. fu rfomtus) 
and rcstnclion to the spiral side of the lest The 
struiigraphically most useful species is C kanerijbmis 
Hornibrook, occurring in the Oligocene (Fig. 2). Othct 
previously described species, such as C. subhaidtnueri 
and C opticus, arc now placed in the genus Hetemlepu 
(see below). 

Three ethical ids characterising the modem biofacies 
on Lucepede Shelf South Australia, are tibicides 
re lid nebs (Fig. 4, 5), C nwdiocris and Cibiddoides 
pseudounperiaruts (Li cl til. 1995 1 , 





Fig 3- la, b. Crrspiiwlln umbonljcm sketches ot the holotypc 
of 'lOpemdimi imthnnifeni Howchin & Parr (1938) (sec 
also the scanning micrographs in Fig 4. nos. 14a, hi. 2a, 
h, Moslnu'lhi chapmani Glaessncr & Wudc I N59): sketches 
of the holotype. Bolti types arc deposited in the South 
Australian Museum Note that the final chamber on high 
tests is 1 missing, hut umbilical openings (mil are present. 



Family Eponididae Ht'fkcr. 1951 
Geuus Cicspmclki Fan 1942 

Syumwi)- arid Ixpt specie s, see Loeblich Ac Tappan 
1987. p. 579. 

Remarks 

Farr (1442 1 creeled the early Miocene taxon 'Opc- 
culiiui umboinfcra Howchin & bur -a* the type species 
of Ills genus Crespinclla. separating (his simple form 
from similarly planispirul but internally complex 
Opcrculbut 

Crespinella was monospecific until Qutlty (IdXOi 
added to it another species. C. pain with a low troch 
ospirul (other than planispirnl) coiling. The overall 
morphological similarity between C umbonifera and 
C. porn led Quilty (1980) to imply that both C pturi 
and C. umbonifera ate phylogenetieully related, with 
C’. parrt being the predecessor, l.oebiich & Tappan 
(1987), however, rejected this statement on the basis 
o) the distinct trochospiral coiling and supplementary 
sutural openings in Quilt} 's species. Such confusion 
over the genet ic status ot C. iwri needs to he clarified 

L: has inspected the holotype ot 1 C umhonijera, 
which was made available from the South Australian 
Museum, and found that it also possesses an opening 
on the umbilical side (Fig. 3. la, b: Fig. 4. 14a. hi- 
lt is an incomplete specimen with the final chanibet 
missing, and a small opening can be observed at the 
base of the relic purl of the missing chamber, close 
to the margin of the pronounced umbilical boss. No 
umbilical openings, however, were limnd related lo any 
previous chambers. We thus conclude lhal the species 
C. parn is correctly assigned to Crespinclla. a genus 
having species with a very low trochospiral to 
planispiral coiling and one or more supplementary 
openings on the umbilical side. 

Genus Hojkerinu Chapman & Parr, 1931 

Synonyms and Type species; see Loeblich & Tappan 
1987. p. 551. 

Remarks 

Geographically HofkeivUt Seniniinaia (Fig. 5. II, 12 1 
is similar to Almoena i>ippsli.indk'U as both are 
confined to the southeastern corner of southern 
continental margin (Cadet 1958. 1904) Almaena 
gippslundica is an earliest Miocene form and 
apparently has affinities with species from Paratethvs 
(see above), whereas Hofkerina senvornata seems lo 
be entirely endemic lo the region with a range from 
the early Miocene lo early middle Miocene. 

it is noteworthy that both flofkerbw sennornma and 
Crespinclla umbonifera. above, have j similarly thick 
wall, which mimics the wall in the Foccnc Maslinella 
chapmani (see below). Unlike H. semiornala. however. 
C. umbonifera and M chapmani. have also been 
recorded from South Australia and Western Australia 
(Quilty 1980, 1981). It is not clear whether the thick 
wall in these endemic taxa signals a high CaCO, 
buildup in local waters during the warming phases <4 
the- later Eocene and early-middle Miocene 
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g- '• scale bar — MJO pm. unless otherwise indicated. I Crexpimm kinxHWnm Wade axial section, curly Oligoeene, 
Port Vincent Limestone. Yorke Peninsula. Sample B.SI 2 Lepidocyclma liowJuni Chapman & Crespin: axial section, 
early middle Miocene, lower Morgan Limestone. Manmrni. Sample i.i/931 3, 4 Exiiimrhnviiitt iwiltieri (Poignant): 
• wo specimens, earliest Oligocene. SADME Horc A40. western Murray Basin (3), PI 805, and SADME South Parkland* 
Bore. Adelaide (4) . Pf 808. both I'rom Lindsay (1981 , pi. 44. tigs. I, 3). Note Ihat Lindsay’. 1994 (pers. comm.) 
considered the lortn in no. 4 not a typical specimen of that species, 5. 6, Halkyardia barrnuni Purr: two specimens, lale 
Eocene. Caslle C ove. Sample KJI J 19 7a. b Hiiprntepa vptictl (Curler): single specimen, early Miocene. Lakes Entrance. 
.Sample 724. 8-9. HrirmUpu brrwirtllis (Cartel I: two specimens, curly Miocene. Lakes Entrance. Samples 788 (8a. h) 
and 984 |9). 10a. b. Hclcmk'pa Mibhaulinum (Parr): single specimen, early Miocene. Lakes Entrance. Sample 852. II. 
12 Hojkt'rimi stmiomwu (llowchin): two specimens, earliest Miocene. W'MC 703. Samples 45.35 m and 45.65 in 
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Family Chapmaninidae Thulmann. 1938 
Genus Cre.spininu Wade. 1^55 

Synonymy and Type species: see Lochljch A Tappan 
1987. p. 668. 

Remarks 

This genus, together with its only species C. 
kingxcoiensis (Fig, 5. 1). apparently represents ope of 
the numerous laxa endemic to southern Australia, It 
has been recorded in South Australia (Wade 1955: 

I udhtook 1961t. Victoria (Carter 1958) and Western 
Australia (Quilty 1981). Quillv (1981) also noted that 
tests of C- kingseotensis became larger and tnorc robust 
from east to west, indicating a warmer temperature 
towards the western part of the southern continental 
margin. 

I’respinim kingseotensis occurs mainly in the later 
middle Eocene to early Oligocene (Wade 1955). In the 
Pori Vincent Limestone from Yorke Peninsula (Fig 
I). it is associated with some planktonic I'nraminifera 
such as Guembeliiria , an early Oligocene marker in 
local hiostraiigraphy (McGowran & Beecroft 1985), 
and its last appearance precedes the first appearance 
of Amphisiegim. The latter datum in the region w'as 
within the late Oligocene (Lindsay 1985). 

Family Gavelinellidae Hofker, 1956 
Genus Escomebovina Bull, 1966 

Synonymy i uni Type species: see Locblieh & Fappan 
1987, p. 633. 

Remarks 

Specimens referable to E. cuvillieri were found in 
the basal Lttrick Formation (Oligocene) from the 
western Murray Basin and eastern St Vincent Basin 
(Lindsay 1981 ’>, but this record has never been made 
public These specimens were compared with the rtear- 
topotypes of E. cuvitlieri from Escornebeou. France, 
supplied lo Lmdsay by Professor C. W. Diooger 
(Utrecht). This record thus extends the geographic 
distribution of this taxon from Paratethys to southern 
Australia. 

Two of Lindsay s specimens are shown in Fig, 3, 3, 

4 . 

Family CymbaJoporidac Cushman, 1927 

Genus Halkyardia Heron-Alien & Earlaud. J918 

Svmimwv and Type species: see Loeblieh (V Tappai) 
1987, p. 593. 

Remarks 

T he conical Hulkya/din bartrumi (Fig. 5, 5a, b) has 
been widely recorded in New Zealand from where it 



Linos-W, .1. M. (1981) Tertiary Stratigraphy and 
Foraminifera ol the Adelaide City Area, St Vincent Basin. 
South Australia Unpaid M Sc. Thesis. The University 
uf Adelaide, 



was onginallv named (HomibrOok t'i at. 1989). In 
southern Australia. Ludbrook (1961. as Halkyardia sp ) 
(bund similar forms in the western Murray Basin, and 
Quilty (1981) recorded it in the Nanarup Limestone neat 
Albany. Western Australia (Fig. 1). On the eastern 
margin of die St Vincent Basin, (his species makes two 
brief appearances, in the Tortachilla Limestone and the 
basal Port W'illunga Formation ( Lindsay 1967) 
McGowran el al. (1992) recently correlated rhe.se two 
intervals as from lop P14 to early P15 in the later middle 
Eocene, and upper PIS in the early Oligocene 
respectively. 

No record of this taxon has been repoited to dale 
from the eastern corner of southern Australia. 



Family Hetcrulepidue Gonzales-Donoso, 1969 
Genus Heterolepa Frunze nau, 1884 

Synonymy ancl Type species; see Loeblieh & Tappan 
1987. p. 632. 

Remarks 

Many species of Heientlepa were previously 
recorded as abilities in southern Australia. The genus 
Heterolepa differs from the radially walled CibiciJet 
in having a granular wall and an aperture which does 
not extend far onto the spiral side (Loeblieh & Tappan 
1987). Cibicides brevaralis (Fig, 5, 8-9), C. opacus 
(Fig. 5. 7a, b) and C. snbhnidingeri (Fig. 5. 10a. b) 
all appear to have these features, and are accordingly 
transferred lo the genus Heterolepa. 

Also included in this genus is Cibicides viaoriensis 
(see also Lindsay 1969, 1981). a. species confined to 
ihe middle Miocene, oi Zones N9-N13 equivalents. 
Morphologically. H. victonettsis is similar to both H. 
brevprplis and //. subhuidingeri . but differs from the 
latter two in the strongly limbtite sutures on the spiral 
side 

At the Morgan -Cudeil section, western Murray 
Basin. Heientlepa decreases from the lower Morgan 
Limestone, disappears in the Cadell Marl, and 
reappears in the upper Morgan Limestone. The Cadell 
Marl is composed mainly of bioskelelons including 
abundant miliolid and discorbid foraminifera. and 
represents a restricted, but highly productive, 
environment. The marly sequence is dated at about 
15 Ma, in the later part of the Miocene climatic 
optimum (Li & McGowran 1995). Its absence from 
the Cadell Marl indicates that Heterolepa may be an 
open marine genus only, in contrast to the ubiquitous 
Cibicides. 



Family Lepidocyelindae Schclfen, 1932 
Genus Lepidocydina GiirnbeL 1870 
Synonymy and Type species: sec Loeblieh & Tappan 
1987. p. 614 
Remarks 

The last occurrence of LepidocyeHna senstt lata van 
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in |hc middle Miocene (Zone N9). it not ihe laic 
Miocene or early Pliocene (Adams 1992). This lias 
been upparemly misquoted to he in (he Aquilaman (N4. 
earliest Miocene) by Loehlieh <& Tappan (1987) 

The local reprcscnralivc of this genus is I. hawchim 
(Fig. 5, 2). a species widely reported from various 
localities in southern Australia (Ludbniok |06l; 
Lindsay 1969; Lindsay & Giles 1972; McGoWran 1979; 
Quilty 1982, Chapronicre 1984; Lindsay 1982) 
Associated with many other larger forms, it was 
confined lo the latest early Miocene to earliest middle 
Miocene, or Zones N8 and NO equivalents. Its 
occurrence in the region has been hailed as a signal 
Of the Miocene climatic optimum (McGowran 1979; 
brakes el at. 1987; McGowran &. Li 1992, 1992). 

Family Linderinidac Loeblich & Tappan. 1984 
Genus Linda inn Sehlumberger. 1897 

Synonymy and Type species: see Loeblich & Tappan 
1087. p. 645. 

Remarks 

The species Undcrina glaesxneri is large, discoid 
and internally complex with numerous chamberlels 
(Fig. 6, I). Like Hiillcvtvdtii barlmnii. above, it was 
restricted to the central and western parts of the region 
and has never been recorded from cither Gippsland 
or Bass basins in the southeastern corner. The 
slrutigraphical occurrence ol Linda inti ylucssncri is 
also similar to that of H. htntrumi in two short 
intervals: later middle Eocene (Zones top l'14- lower 
PI5) and earliest Oligoccne (upper PIS). This record 
thus extends the range of that genus into the early 
Oligoccne from the originally middle and late Eocene 
(Quilty 1981) 

Family Flphidiidae Galloway, 1913 
Genus Purreltina Thalmann. 1951 

Synonymy und Type species. see Loeblich A Tappan 
1987. p. 677. 

Remarks 

Wade (1927) emended Purreltina , a plariispiral 
clphidiid which appears to have been restricted to 
southern Australian waters during its early evolutionary 
history. It first appeared in the middle Oligocene, Zone 
P2I equivalents, about 12 Ma after the evolution of its 
troehospiral ancestor Natorarahd Finlay. 

The New Zealand taxon, Discorolaliu , IS similar to 
Purreltina in many morphological aspects except the 
distinct evolute spiral side, and both are believed to 
have evolved from the troehospiral Noiarondiu 
(Eocene Recent) in Ihe late Oligoccne It is difficult, 
however; to separate Pamllinu front Discamialia. as 
some of our Oligoeene-early Miocene specimens of 



Farrellimi cmpinac and P cf. tmpennrLx tend to be 
alsolow-lmchospiral (Fig. 6. 5-6) Typical plamspital 
P. hnpcruiri.i (Fig. fx 7) seems to have Occurred only 
fmni the early Miocene to Recenl. Modern specimens 
of/’ imprralns Irom olfsliorc southern Australia may 
.grow a test>l mm in diamctci. while its allied lorm 
P vernculutu is much smaller and without peripheral 
spines. A large, typically plariispiral species existing 
in the early to middle Miocene (N6-N10) is P 
crnticidatiformis (Fig 6. 8) 

family Siphoniilae Cushman 1927 
Genus Siphntmiuides Cushman. 1927 

Synonymy and 1\pe species: sec Loeblich A Lippun 
1987. p 572 

Remarks 

A smooth form described by Howcbin (1889) as 
Jrtmcalulina echinata var. Itmviguia is apparently' u 
Siplnminoidis (Fig. 6. 4) Whether the smooth U'all 
has been subject to (he effect of cold watery is no) 
known. This consistent mature guarantees that the 
taxon is a distinct species, I he generic description of 
Siphonirtoides. as in Loeblich A Tappan (1987). should 
be revised lo embrace this feature. 

We found numerous specimens of 5. Ideviguru in 
samples lronithe Cadell Marl section, western Murray 
Basin (fig li The age of these samples is williin Zones 
top NK lo N9 equivalents, early middle Miocene 
Quilly (1994, pees, comm.) indicated that a similar 
form exists in ihe modern Swan River estuary. Western 
Australia, 

Family Uvjgcrinidae Haeckel. 1894 
Genus Siphouvigerina Parr. 19.20 

Synonym >■ and type species: >ee Loeblich A Tappan 
1987. p. 225. 

Remarks 

This genus was supposed to occur only in the 
Holocene (Loehlieh A Tappan 1987) However, we 
recently discovered forms similar to Ihe type species 

5. / imbnuiu Irom Ihe Lakes Entrance section. 
Gippsland Basin, in a level correlated to the earliest 
Miocene. One qf the specimens is illustrated m Fig, 

6. 9). Our record thus extends the range of this genus 
down to the early Miocene, although the form was 
found only sporadically. 

Revels (1993) recently found Ihe type specimen of 
S. fhnbriata to he bixerinl throughout, a finding 
contrasting the conventional definition of Ihe genus 
(e.g Pan 1950 Loeblich A Tappan 1987) However, 
many uvigermid and angulogerinid forms arc triseriul 
initially and change to hiseiiul at any later stage. The 
triserial part of the test would be difficult lo deline it 
early chambers are loosely coiled a case most likely 
existing in S. Jimhriahi, 
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Fjw 6. Stale bar = 100 pm, unless otherwise mdicaiat. I Lmderina glaessneri Quilt)' late Eocene. CaMlc Cove, Sumple 
KJFl 19 2, ' MusUneltu ihu/nmmi Glae.ssner & Wade. I wo specimens, late Eocene. Adelaide area (Children's Hospital), 
Sample 10.2-19.5 m. FT 955 and FI 956, troth front Lindsay (|98l '. pi 48, Figs. 1. 4). 4 Siplioninrtiiles laevigaius 
(Howchin): later early Miocene. Lower Moreau Limestone. Sample L.M2. 5a, b. PamlUm crexpina* Cushman: single 
specimen, earliest Miocene. Lakes Entrance. Sample 1140. 6a. b. Parrvttina cl. imperutrix (Brady i: single specimen 
early Miocene. Lukes Entrance. Sample 992. 7. Hnrrellimi imptnmix (Brady): Recent, Laeepede Shelf. Sample 89 60. 
water depth 82 m. 8. Pi ml li mi criiucuhtiiformis Wade later early Miocene. Lower Morgan Limestone. Sample I.M2. 
9. Siplwuou iiihi fimbrimu (SidCbollom): curliest Miocene. Lakes Entrance. Sample 1140. 10. TuhitU>geircrimifeni< (Heron- 
Alien & F.arlandj: later carlv Miocene, Lakes Entrance. .Sample 7(10. II. Tubulugnu-rimi monruboiiloisin Cushman, later 
early Miocene. Lakes Entrance. Sample 868 12 Cijrlllu cnsuihl (Heron Allen A Borland): Inter early Miocene, lakes 
Fnl ranee Sample 708. I.L Vuwrtvlla cont/Uea (Ruticn): earliest Miocene. WMC 703, Sample 45.65 m. 14. W iidelto 
luimtltoiumm (Glaessner & Wade); late Eocene. Blanche Point Formation, Maslm Bay, .Sample 099, 15a, b. Parredicta 
kallmnensis (Parr) single specimen, later middle Miocene, Lakes Entrance. Sample 416. 
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family Siphogenerinuididae Suidova, 198) 

Oc mis Tubalogeneritia Cushman, 1927 

Smmvntv and Type species: see Locblich A I'anpnn 
1987, p. 520. 

Rernarks 

Gibson (1987 1989; Gibson et al. 1991) concluded 
a series of studies on the evolution and distribution of 
TUbubtgenerinu and related taxa. Two main 
conclusions f mil i his studies are: (I) this genus ranged 
I torn early F.ocene to Pliocene, with h\u rope being the 
site of its first evolution, and (2) specie* seein to have 
migrated westward from Europe, through the Atlantic, 
to Pacific arid Indian Oceans. According to Gibson 
(1989). mid-latitude Miocene species were largely 
confined to the later early Miocene to early middle 
Miocene, or Zones N6 to N8 equivalents. 

Guilty 11977,1 reported T moorubpolenxis from the 
early Miocene in Tasmania. In the Lakes Entrance oil 
shaft, we found three tubulogenerinmes (Fig. 6, 10-12)' 
I. Jetnx T moorahoolensis and CtfitUia costard. The 
combined range of these species is from 2b? rn 157 
m in the section, which is tnid-N5 to early NIO in our 
correlation (McGowran & Li 1993. 1995). 

We follow Gibson (1989) in considering C c nshtut 
a tubulogenerimd without atoothplate. Revets (1991), 
however classified Cijellia and TubuloRenenna into 
two different xupertamilies, on the absence and occur- 
rence of loothplates in these two genera respectively, 
Whether the toothplate ever exists in the early part of 
C. co, statu is not known, and little evidence has beer 
found to resolve problems such as the development and 
reduction or function of foraminiferal loothplates 
(Revets 1993) 



Family Victorieilidae Chapman & Crespin. |93() 
Genus MusiineUa Glaessner & Wade. 1959 

Synonymy and Type species: sec Loeblrch & Tappan 
1987. p. 596. 

Remarks 

.Similar to several other endemic taxa, this genus t.s 
also monospecific. Muslinella chapmani (Fig 6. 2, 3) 
is a large but internally simple form ranging from the 
later middle Eocene to earliest Oligocenc Although 
not mentioned in Ihe original description, sutural 
openings occur cm the umbilical side of some 
specimens (Fig. 6, 2). possibly resulting from relit 
ape rt ura I extensions. This feature can be seen even in 
the holotvpe sketched in Fig. 3 (compare Glaessner 
& Wade 1959. pi. I, fig. 7) 

Crespinella purri Quilty, above, is morphologically 
similar to Maslinella chapmani at least in the 
following: (1) a large, low troehospiral test which tends 
to be plant spiral in the final stage. (2) a distinct 



peripheral keel (3) sutural openings on the umbilical 
side, and (9) a thick, laminated wall though 
perioral ions on M. chapmani were much coarser All 
these indicate that C. pain is morphologically, if not 
phylogenclically, closely related to Maslinella, The 
occurrence of C parri m the Iqte Oligocenc is 
cryptogenic, and [lending studies of its relationship with 
M. chapmani are necessary. 

Genus Victo/iellu Chapman & Crespin. 1930 

Synonyms and Type species: see Looblich & Tappan 
1987. p. 596. 

Remarks 

Glaessner A Wade (i959l emended this germs and 
discussed its affinities, They Ictund the type species 
V icloriella pleae tn be a junior synonym of Curpenteria 
conoidea , now V. conoidea (Rutien) (Fig. 6, 13). The 
total range ol V. conoidea in southern Australia is from 
the latest Eocene (Pl7) to earliest Miocene (N4). 
Ludbrook (1971. p. 64 1 noted the transition of L 
conoidea from Carpentctid hamilloitensis (now llfid- 
ella luuniltunensts . see below), in the earliest Oiigo 
cenc Cdohigerina angipmoides angipomides Zone 
The Eocene-OI igoeene record of that species, how- 
ever, is relatively rare. Only in the latest Oligoeetie 
and earliest Miocene did V. conoidea become common 
and southern Australia- wide, as well as fmm north- 
eastern Australia (Quilty 1993) It is conspicuous in 
the carbonate-chert association of the Gambler Lime- 
stone in the Otway Basin (G Moss, 1994. pers 
comm.). 

Genus Wuiella Srimvasan. 1966 

Synonymy amt Type species: see Looblich & Tappan 
1987, p. 596. 

Remarks 

The genera Wadclia and Victoriellu are similarly 
large and high Irochnspiral, However. Wadeliu 
hinmitonen.sis (Fig. 6. 14) can he distinguished from 
V conoidea by its smooth test lacking pillars and less 
regular coiling. 

In the later middle to late Eocene, Wiuleliu 
hamiltoncnsis was one of many large species endetnn 
to southern Australia arid New Zealand. Prior to the 
luie Eocene, in southern Australia, ttudcllu 
hamiltoncnsis achieved a wider distribution than V. 
conoidea (Cooper 1979; Quilty 1981; Lindsay 1985) 

In the Muslin Bay section, IT hamiltoncnsis was found 
in the Tortachilla Limestone and basal Blanche Hijm 
Formation, in an interval equivalent to Zones upper 
P)4 to PI5 (McGowran a nl. 1992). Wadclia 
stlobijr.irniis also evolved tn the late Eocene, and ranged 
into the early Miocene. Unlike W. Immtltonensis. W[ 
yjohifnrmis developed a low mxho, spiral test ami 
globular chambers 
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Family Raggmidac Cushman, 1927 
fil-nux Parredieta gen, nuv 

(FIG 7)" 



type speck’s. Volvulnieria porifera Parr, 1950 




Fig. 7. Paru-ihvtu pnrijrra (Pari/ Scale bur - 200 fin l la- 
c, Scanning micrographs of ibe uncoaled hnlntype or 
VUlviilinniii porifera Farr. 2. 3. Two specimens from 
I ocepede Shell Samples X9-3 and XU I. in Walci depths 
123 [ji (2) and I7| m (3) respectively 

Etymology 

This genus is named in honour of W. J. Parr, who 
was one of the most influential and prolific 
fora mini feral students in southern Australia in the early 
part of this ecu liny, and who originally described the 
species on which this new genus is based; vdietum 
(Latin) ~ proclamation or decree. 

Description 

Test medium to large, low irochospirul, biconvex; 
chambers high, enlarging regularly, more than 6 in the 
final whorl; IV> to 2'6_ whorls in adult tests; surface 
smooth, sutures radiate to strongly curved, depressed 
nr Hush on ventral side. Hush and limbule on the dorsal 
(spiral) side; umbilicus small, depressed or closed with 
shell material, but wilhoul a distinct umbilical boss, 
periphery nai rowdy rounded to weakly keeled; wall 
calcareous hyaline, distinctly perforate except a small 
area immediately above the apertural lip: aperture 
large, arched or slit-like, extending from periphery to 
marginal area ol die umbilical depression, apertural 
lip distinct, regular or irregular; supplementary 



openings common, resulting I rout cither irregular 
growth of the lip or relie extension of the aperture on 
the umbilical side 

Remarks 

This genus diffeix from liilntlineria tn having an 
oval test outline, angular periphery and supplementary 
openings, and lacking apertural Haps. Vaindmena 
Cushman has a pronounced apertural Hap which 
projects over the umbilicus (Lochlich & Tappan 1987. 
p, 547), Many species ol Vahtdineria are rounded in 
outline, with a distinctly lobale margin which is broadly 
rounded in peripheral view, and base no supplementary 
openings on the umbilical side 

RvreiEcUi ts introduced to accommodate two species 
which were originally considered as Ptamdina 
kalinmmsts Parr (Fig. (3. 15a, b) and Vulvtdincria 
porifera Parr (Fig. 1) Among others. Carter (1964) 
and Oil illy (1980) recorded Pamdiaa kalinmensis 
(both as Vidvutincriu kalimnettsis i in the Miocene of 
Victoria and Tasmania. In the Lakes Entrance oil shaft 
it was found from 540 m to the lop of sampling level 
(63.6 m). i.e. the earliest Miocene (o late Miocene (Li 
& MeGowran 1995). The younger occurrence of P 
katimnensis was reported by Quilly (1985) from Ihe 
Pliocene in Flinders Island, Bass Strail. Parredieta 
porifera (Parr), on lire other hand, .seems to be a 
Quaternary species. On the Laeepede Shelf of South 
Australia, P porifera occurs frequently between 50 m 
am! 200 m. and sonic specimens grow up lo about 1,5 
HUP (height) \ 1 mm (Width), with over 15 chambers 
in the final whorl (Li et ol. 1995). 

Quilty (1980) .suggested that Crespinella parri was 
the probable ancestor of both C. umhonifera and V. 
katimnensis His view is upheld here. The evolution 
of this lineage might have begun from parri in the 
later Oligoeene. but the radiation of berth Crespinella 
tanhonlfera and Parredieta katimnensis did not occur 
until the early Miocene This was probably 
implemented by a morphological change from low 
troehospiral to plunispiral (C parri ->C umboniferu I 
and from keeled to weakly keeled or non- keeled 1 37. 
parri ->P katimnensis). The loss of the umbilical 
filling (boss) also look place in the early Miocene and 
subsequently became a diagnostic leature in younger 
specimens of P katimnensis and. particularly, in the 
much younger P porifera (Fig. 7). 

Distribution 

Southern An sit alia, early Mux cue to Recent 
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Appendix 1. A list of genera and species 



A iniacna Samoylova 

I i 'ippalandiiv Carter 
Amplttaiegina d'Orbigny 
Aaterigerintdia Bandy 

A. gallowayi Batidv 

A adelaidensis ( — Truncuildinci margaritijera vat. 

adelaidensis Howchin) 

Bronnimannia Bermtide/ 

B pal me roc [ = Discorbh palmenw Bernuide/ 1 

B. Indians ( = Oiseurhis haliaiis Heron-Alien & 
Eurland) 

Cijellia Gibson 

C. distant ( = Chrystilnlimi manna Heron-Alien & 
Furlund) 

Cibicidca dc Montlort 

C. Hutngia Finlay 

C. trwdwcris Finlay 

C. refulgens de Monllotl 

C. vortex Dorreen 

Cibieidoides Thultnann 

C . ne operfimnus Horrtibroalc 

C perforurits ( = Rota Ha perforata Karrer) 

C. pseudoungeruotto. - Thau aiulina 
pscudoungerianus Cushman I 
C. kanehfonnis Hornibrook 
C re spine Uu Parr 
C parri Quilly 

C innbonifcrl — 'Operruliini umbonijera Howchin Hi 
Parr) 

Crespinltia Wade 
C. ktng.xmtensis Wade 
Dt scorn taiia Hornibrook 
Escortu'buvirut Bull 

E. cuvillieri 1 = Rolalia cuvillieri Poignant) 
Huikyardia Heron-Alien & Earland 
H. barlrumi Parr 
Heicmlepo Franzenau 

II bi'cvantltA i = Cihintlt : hremraitx Carter) 

H opaca ( = Cibicitlcs opticus Carter) 

II sttbhuidingen \—C. snbitaidingen Parr) 



H. vietvriensis ( =Cibicnha victoriensis Chapman. 

I’arr & Collins) 

Hofkerina Chapman & Parr 
II semiornara ( = PuMnulina amionuna Howchini 
iepidtuvclina (iOiubel 
L howchini Chapman & Crespit) 

Underina Sehlumberger 

L. giaessneri Qtnlly 
MasUnelia Glacssner & Wade 

M. chapmani Glacssner & Wade 
Ntiiomtalia Finlay 
Openttlina d’Orbignv 
Parredicta Li St McGownm 

P kalimncnsis i — Pltmulma kttlimnensis Parr) 

P. porifera ( = Hdvuiincna porifera Parr) 

Pune liina Thai matin 

P. craticulaiifortnis Wade 

P crespinae ( = Flpludimn crespinae Cushman) 

P imperatri.x < — Polyslvmeilu imperutri.x Brady) 

P vrrrieulata ( = Polyslamella vericuluta Brady) 
Siphnninoidcs Cushman 

V. laevigata ( - Truncatulina echinaiu var. laevigata 
Howchin) 

Siphauvigerina Purr 

5 fimhriata ( = Uvigerina porrecia vat. fimbriata 
Sidebottom) 

lulntlogenerina Cushman 

T. ferax ( = Higenerinit feru.t Heron-Alien &. Earland) 
T moaruboolensis Cushman 
Victoriclia Chapman St Crcspin 
V. conoidea ( = Carpemena conoideu Rutten) 
Victaneiia plecie { = Carpentaria pmleijiirmis vat. 

plecte Chapman) 

Wadeiia Srinivusun 

W: hamillonenxis ( = Carpenteria Ituniilltincnsh 
Glaessnet & Wade) 

13 glohifonnix ( - Carpentaria globifannia Chapman) 




